Bile Acid Recognition by Mouse Ileal Bile Acid Binding Protein.
Ileal bile acid binding protein (I-BABP, gene name FABP6) is a component of the bile acid recycling system, expressed in the ileal enterocyte. The physiological role of I-BABP has been hypothesized to be either an intracellular buffering agent to protect against excess intracellular bile acids or separately as a modulator of bile acid controlled transcription. We investigated mouse I-BABP (mI-BABP) to understand the function of this protein family. Here, we studied energetics and site selectivity of binding with physiological bile acids using a combination of isothermal calorimetric analysis and NMR spectroscopy. We found that the most abundant bile acid in the mouse (β-muricholic acid) binds with weak affinity individually and in combination with other bile acids. Further analysis showed that mI-BABP like human I-BABP (hI-BABP) specifically recognizes the conjugated form of cholic acid:chenodeoxycholic acid (CA:CDCA) in a site-selective manner, displaying the highest affinity of any bile acid combination tested. These results indicate that I-BABP specifically recognizes the ligand combination of CDCA and CA, even in a species such as the mouse where CDCA only represents a trace component of the physiological pool. Specific and conserved recognition of the CDCA and CA ligand combination suggests that I-BABP may play a critical role in the regulation of bile acid signaling in addition to its proposed role as a buffering agent.